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(57)Abstract: 

PROBLEM TO BE SOLVED: To form and read a 
recording mark train whose size is smaller than a laser 
spot size and to enhance the recording density. 
SOLUTION: A super resolution reproducing film 2 is 
formed on the light incident side of a recording film 4 in 
the optical recording medium, and a super resolution 
recording film 5 using a metal fine particle dispersion film 
is formed on the opposite side to the incident side. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An optical recording medium which performs record reproduction of information by the 
exposure of an optical beam, comprising: 
A substrate. 

Record film formed on this substrate. 

Super resolution record film are provided on said record film on said substrate, or in the bottom, 
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and using a metal particle dispersion film. 

[Claim 2]The optical recording medium according to claim 1 with which a super-resolution- 
reproducing film is provided on said record film on said substrate, or in the bottom. 
[Claim 3]The optical recording medium according to claim 2 with which said super resolution 
record film is formed in an opposite hand that said super-resolution-reproducing film provided 
said super-resolution-reproducing film of said record film between said substrate and said record 
film. 

[Claim 4]The optical recording medium according to claim 1 to 3, wherein metal particles of said 
metal particle dispersion film are at least one of Au, Ag, and the Cu(s). 

[Claim 5]0ptical recording playback equipment of the optical recording medium according to 
claim 2 to 4 characterized by comprising the following. 

A recording device which forms the 1 st optical opening smaller than light spot size in super 
resolution record film of said optical recording medium, and records on it by the optical exposure 
of intensity of a recording level by forming a recording mark of a size corresponding to this 1st 
optical opening into said record film. 

A reproduction means which forms the 2nd optical opening smaller than light spot size in a 
super-resolution-reproducing film of said optical recording medium, and reads said recording 
mark through this 2nd optical opening by the optical exposure of intensity of a regeneration level. 

[Claim 6]The optical recording playback equipment according to claim 5, wherein an optical 
exposure of intensity of said recording level and an optical exposure of intensity of said 
regeneration level are performed with the same light source. 

[Claim 7]Are record reproduction of the optical recording medium according to claim 2 to 4 an 
optical recording regeneration method to perform, and by the optical exposure of intensity of a 
recording level. Form the 1st optical opening smaller than light spot size in super resolution 
record film of said optical recording medium, record by forming a recording mark of a size 
corresponding to this 1st optical opening into said record film, and by the optical exposure of 
intensity of a regeneration level. An optical recording regeneration method forming the 2nd 
optical opening smaller than light spot size in a super-resdlution-reproducing film of said optical 
recording medium, and reproducing by reading said recording mark through this 2nd optical 
opening. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an optical recording medium, optical recording 

playback equipment, and an optical recording regeneration method. 

[0002] 



JP-A-2001-101707 



3/15 s<— v 



[Description of the Prior Art]Optical disk memory which irradiates with an optical beam and 
performs reproduction or record reproduction of information is put in practical use in various 
files, such as a sound, a picture, and computer data, as memory storage which has large scale 
nature, rapid access nature, and medium portability. 
The development continues to be expected. 

In the densification of an optical disc, the short wavelength formation of the gas laser for original 
recording cutting. In the short wavelength formation of the semiconductor laser which is a light 
source of operation, high-numerical-aperture-izing of an object lens, sheet-metaHzing of an 
optical disk substrate, and a further recordable optical disc, there are various approaches, such 
as mark length record and land groove recordings. 

[0003]The super-resolution-reproducing art of using a medium film other than the above 
approaches as art in which the effect of densification is large is proposed and examined. Super- 
resolution-reproducing art is proposed as art peculiar to a magneto-optical disc at the beginning. 
Carry out temperature up of the film for the magnetic film which has a super resolution function 
in record film or a reproducing film in a magneto-optical disc using switched connection or the 
medium which carried out magnetostatic combination at the time of a regenerated light 
exposure, and the exchange force or magnetostatic power between films is used, The mask of a 
part of reproduction spot is carried out optically at some super resolution films, or an optical 
opening is provided. Then, between the field and substrate with which the recording mark 
sequence was established also to the ROM disk, The trial which light transmittance provides the 
super resolution film which changes by reproducing laser beam exposure, and carries out super 
resolution reproducing was reported, and it became clear for it to be able to apply to all the 
optical discs, such as not only optical magnetism but ROM, a phase change, coloring matter, etc. 
[0004]The method of super resolution reproducing applicable to such various kinds of optical 
discs is divided roughly into a heat mode method and a photon mode method. The former heat 
mode method heats a super-resolution-reproducing film by regenerated light exposure, a super 
resolution film is made to generate a phase transition etc. with heating, transmissivity is changed, 
and the optical opening needs the strict thermal control doubled with linear velocity in order to 
present the same shape as the constant temperature line of a super-resolution-reproducing film. 
On the other hand, by the latter photon mode method, coloring or the decolorization 
phenomenon by regenerated light exposure is used, using the material of a photochromic system 
as a super-resolution-reproducing film. Since photochromic one makes excitation level with a 
short excitation life excite an electron from a ground level by optical exposure, catches an 
electron from this excitation level to the metastable excitation level in which an excitation life is 
very long and makes light absorption characteristics reveal, In order to perform repetition 
reproduction, it is required to carry out deexcitation of the electron caught by metastable 
excitation level to a ground level again. Since the auxiliary light exposure in which wavelength 
differs from regenerated light is needed for deexcitation, 2 beam operation is theoretically 
required. Since the process of excitation and deexcitation was complicated, repetition 
reproduction frequency was also far from at most about 10,000 times and practical use. 
[0005]Generally, compared with an inorganic material, degradation of organic materials to 
reproduction (record) is repeatedly large. Since heat mode system material is accompanied by 
atomic movement of a crystal structure changing, speed of response is slower than photon mode 
system material, and the optical opening part of a super resolution film is back formed rather 
than light spot. For this reason, when using the light which carried out Gaussian distribution, the 
loss of light volume is large. Therefore, a super resolution film is an inorganic material, and it is 
desirable that it is the material of a photon mode system. 

[0006]Then, this invention persons have proposed by JP,10-320857,A using for a super- 
resolution-reproducing film the semiconductor continuation film or semiconductor particulate 
dispersion film from which an optical constant changes with absorption saturation phenomena at 
high speed paying attention to a photon mode system inorganic material. Since when using 
absorption saturation phenomena uses the electronic excitation between 2 level, the response to 
light is a high speed and its change of an optical constant is also large. 
[0007]However, in the Prior art, although super resolution reproducing was possible, super 
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resolution record was difficult. That is, even if it packed and recorded the interval of the 
recording mark, having reproduced to a high resolution was possible, but fundamentally, the size 
of the recording mark was determined with the spot size of the light of a recording level, and was 
not able to form a smaller mark. 
[0008] 

[Problem(s) to be Solved by the Invention]It is made in order that this invention may solve the 
problem of the optical recording medium using the conventional super resolution film which was 
mentioned above, It aims at providing the optical recording medium which can form a recording 
mark smaller than the spot size of the light of a recording level, the optical recording playback 
equipment which carries out record reproduction of this optical recording medium, and an optical 
recording regeneration method. 
[0009] 

[Means for Solving the Problem]An optical recording medium whose this invention is 
characterized by that an optical recording medium comprises the following in order to solve an 
above-mentioned problem and which performs record reproduction of information by the 
exposure of an optical beam as an invention of claim 1. 
Substrate. 

Record film formed on this substrate. 

Super resolution record film are provided on said record film on said substrate, or in the bottom, 
and using a metal particle dispersion film. 

[0010]As an invention of claim 2, the optical recording medium according to claim 1 with which a 
super-resolution-reproducing film is provided on said record film on said substrate or in the 
bottom is provided. 

[001 1] Furthermore, that said super-resolution-reproducing film provided said super-resolution- 
reproducing film of said record film between said substrate and said record film provides the 
optical recording medium according to claim 2 with which said super resolution record film is 
formed in an opposite hand as an invention of claim 3. 

[0012]The optical recording medium according to claim 1 to 3 which is characterized by metal 
particles of said metal particle dispersion film being at least one of Au, Ag, and the Cu(s) as an 
invention of claim 4 in addition to these is provided. 

[0013]As for optical recording playback equipment concerning claim 5 of this invention, this 
invention is characterized by that optical recording playback equipment of the optical recording 
medium according to claim 2 to 4 comprises the following. 

A recording device which forms the 1st optical opening smaller than light spot size in super 
resolution record film of said optical recording medium, and records on it by the optical exposure 
of intensity of a recording level by forming a recording mark of a size corresponding to this 1st 
optical opening into said record film. 

A reproduction means which forms the 2nd optical opening smaller than light spot size in a 
super-resolution-reproducing film of said optical recording medium, and reads said recording 
mark through this 2nd optical opening by the optical exposure of intensity of a regeneration lievel. 

[0014]The optical recording playback equipment according to claim 5 carrying out with the light 
source as claim 6 in which an optical exposure of intensity of said recording level and an optical 
exposure of intensity of said regeneration level are still the more nearly same is provided. 
[0015]An optical recording regeneration method which finally starts claim 7 of this invention, Are 
record reproduction of the optical recording medium according to claim 2 to 4 an optical 
recording regeneration method to perform, and by the optical exposure of intensity of a 
recording level. Form the 1st optical opening smaller than light spot size in super resolution 
record film of said optical recording medium, record by forming a recording mark of a size 
corresponding to this 1st optical opening into said record film, and by the optical exposure of 
intensity of a regeneration level. The 2nd optical opening smaller than light spot size is formed in 
a super-resolution-reproducing film of said optical recording medium, and it reproduces by 
reading said recording mark through this 2nd optical opening. 
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[0016]An effect of using for super resolution record film a metal particle dispersion film which 
distributed metal particles, such as Au, Ag, and Cu, in a matrix is explained below. 
[0017]If metal is distributed as particles in a suitable dielectric, absorption by surface plasmon 
will appear. Plasmon is a mass movement of an electron in metal, and calls surface plasmon 
plasmon induced by the surface. Near [ where absorption by surface plasmon takes place ] the 
wavelength, the 3rd nonlinear susceptibility becomes large with a 10" 7 esu grade, and change of a 
big optical constant can be expected. It is more desirable than to use as a super-resolution- 
reproducing film to use as super resolution record film, since power from which an optical 

constant of a metal particle dispersion film generally changes a lot is beyond a ten MW[/cm ] 2 
grade. 

[0018]Relation between time when a metal particle dispersion film and a semiconductor 
particulate dispersion film are irradiated, and transmissivity is shown in drawing 8 here. In a 
figure, a horizontal axis is time and a vertical axis is transmissivity. 

[0019]As shown in a figure, transmissivity attenuation of a metal particle dispersion film requires 
only very short time of ps order to taking long time called ns order in transmissivity attenuation 
of a semiconductor particulate dispersion film after irradiating with light. Namely, a metal particle 
dispersion film changes in time when an optical constant is very short. 

[0020]If a metal particle dispersion film and a semiconductor particulate dispersion film which 
have such the characteristic are irradiated, it will illustrate to drawing 9 what kind of optical 
opening (aperture) is formed to light spot. When a metal particle dispersion film is used as shown 
in drawing 9 since time for an optical constant of a metal particle dispersion film to change is 
short, an optical opening serves as the round form as light spot of light spot almost same in the 
center, and it is formed. On the other hand, since time for an optical constant of a 
semiconductor particulate dispersion film to change is long, when a semiconductor particulate 
dispersion film is used, it will be an ellipse form with which an optical opening drags on to light 
spot, and will be formed. For this reason, if a metal particle dispersion film is compared with a 
semiconductor particulate dispersion film, super resolution record of a high resolution of a 
direction of a metal particle dispersion film will be attained. 

[0021 ]As metal particles used for a metal particle dispersion film, at least one sort of Au, Ag, and 
Cu is preferred. Since absorptivity change will change steeply if such materials have an 
absorption peak by surface plasmon in a visible region and irradiate it with light of an absorption 
peak wavelength, this is based on a reason for being the best for super resolution record. As 
metal particles, it is also possible to use Pt, Rh, Sn, Pd, Ir, etc. 

[0022]As a matrix material which distributes metal particles, to wavelength to be used, if it is 
transparent dielectric materials, limitation in particular will not be carried out, but it is possible to 
use Si0 2 , Si-N, aluminum-O, aluminum-N, B-N, etc., for example. 

[0023]Also in a case where which material is used, it is preferred that there is absorption by 
surface plasmon of metal particles. 

[0024]As for mean particle diameter of metal particles, about 1-50 nm is preferred. It is not 
desirable from reasons in which it is difficult to produce metal particles with uniform particle 
diameter as it is less than 1 nm, and if it exceeds 50 nm, in order to make it exist as particles in 
a film, thickness of super resolution record film itself is not preferred from reasons of becoming 
very thick. 

[0025] As for a rate of metal particles in the whole metal particle dispersion film, about 0.1 to 60 
% of the weight is preferred. Since there are very few metal particles distributed as it is less than 
0.1 % of the weight, if it exceeds 60 % of the weight undesirably from a reason change of optical 
constant sufficient in thickness of about 100 nm of numbers is unrealizable etc., It is not 
preferred from difficult reasons for condensation of metal particles to occur easily and to 
produce particles. 

[0026]Since this is high power [ power which changes a lot has an optical constant of a metal 
particle dispersion film comparatively as high as beyond a 10 MW/cm 2 grade, and / a 
semiconductor particulate dispersion film ] as mentioned above, A direction which power applies 
to comparatively high record is more more suitable rather than power of an optical exposure 
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uses for comparatively low reproduction. 

[0027]A phase change optical recording medium which uses a phase change material for record 
film usually has the multilayered constitution which consists of an interference film, record film, a 
protective film, a reflection film, etc. As for such multilayered constitution, since membranes are 
usually formed by sputtering, it is preferred that a super-resolution-reproducing film and super 
resolution record film also form membranes by sputtering. Since it is easy compared with 
sputtering of a semiconductor, metaled sputtering has the advantage of being easier to make a 
metal particle dispersion film from sputtering than a semiconductor continuation film and a 
semiconductor particulate dispersion film. 

[0028]As mentioned above, as super resolution record film, it is more desirable than a 
semiconductor particulate dispersion film to use a metal particle dispersion film. 
[0029]This invention which uses such a metal particle dispersion film for super resolution record 
film is explained concretely hereafter, using a drawing. 

[0030] Drawing 1 is an outline sectional view showing an example of an optical recording medium 
of this invention. 

[0031]ln a figure, 1 is a substrate and the super-resolution-reproducing film 2, the first 
interference film 31, the record film 4, the second interference film 32, the super resolution 
record film 5, and the reflection film 6 are laminated one by one on the substrate 1. The record 
film 4 irradiates with light of intensity of a recording level, records information, and is reproduced 
by reading this recorded information by irradiating with light of intensity of a regeneration level. 
Respectively, the first interference film 31 and the second interference film 32 are formed in 
order to acquire the optical interference effect, and the reflection film 6 is formed in order to 
reflect light which entered. 

[0032]The characteristic of the super-resolution-reproducing film 2 and the super resolution 
record film 5 is described among these laminated structures. Drawing 2 is a figure showing 
relation between the exposure photon energy Ep and the transmissivity Tr of the super- 
resolution-reproducing film 2 and the super resolution record film 5, a horizontal axis expresses 
exposure photon energy and a vertical axis expresses transmissivity. A curve shown by R is the 
characteristic of the super-resolution-reproducing film 2 among a figure, and a curve shown by 
W is the characteristic of the super resolution record film 5. When a super resolution film to be 
used is heat mode system material, a horizontal axis of drawing 2 is transposed to film 
temperature. 

[0033]The super-resolution-reproducing film 2 has low transmissivity in an exposure photon 
energy area of less than the exposure photon energy Er at the time of reproduction, and a figure 
shows that high transmissivity is obtained above Er. Therefore, a microoptics opening (the 2nd 
optical opening) smaller than light spot size is formed into the super-resolution-reproducing film 
2 by using moderate reproduction power more than Er. Light irradiated from the substrate 1 side 
is irradiated by the record film 4 through this 2nd optical opening, and, thereby, a super- 
resolution-reproducing function reveals it. 

[0034]On the other hand, the super resolution record film 5 has low transmissivity in an 
exposure photon energy area of less than the photon energy Ew at the time of record, and high 
transmissivity is obtained above Ew. Therefore, a microoptics opening (the 1st optical opening) 
smaller than light spot size is formed into the super resolution record film 5 by using moderate 
record power more than Ew. Light irradiated from the substrate 1 side passes this 1st optical 
opening, and reaches even the reflection film 6, it is reflected by the reflection film 6 and a 
passing beam returns to the record film 4. Thereby, when heat mode record of a phase change 
etc. is used, for example, heating of the record film 4 is fully performed and a minute recording 
mark is formed. That is, super resolution record is performed. Since it is Ew>Er, if it irradiates 
with exposure photon energy more than Ew, here, Rather than the record film 4, an optical 
opening large enough with a natural thing is formed in the super-resolution-reproducing film 2 
position k Made into the substrate 1 side, and through this opening, light will be first irradiated by 
the record film 4 and will be irradiated by the super resolution record film 5 after that. 
[0035]When an example is taken in the above thing, it turns out as an optical recording 
regeneration method of this invention that following methods are preferred. At the time of 
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record, by the optical exposure of intensity of a recording level, the 1st optical opening smaller 
than light spot size is formed in super resolution record film, and it records on it by forming a 
recording mark of a size corresponding to this 1st optical opening in record film. At the time of 
reproduction* by the optical exposure of intensity of a regeneration level, the 2nd optical opening 
smaller than light spot size is formed in a super-resolution-reproducing film, and it reproduces 
by reading a recording mark through this 2nd optical opening. 

[0036] Like drawing 1 , the super-resolution-reproducing film 2 and the super resolution record 
film 5 are formed in both sides so that the record film 4 may be inserted, and as for the super 
resolution record film 5, it is most preferred to provide the light incidence side of the record film 
4 in an opposite hand from a viewpoint that light can be efficiently used at the time of record. 
This is because the super resolution record film 5 is in a state where transmissivity is low, at the 
time of reproduction, so it will become the loss of regenerated light if it arranges to the light 
incidence side of the record film 4. 

[0037]However, since there are various modes in relation between transmissivity of the super- 
resolution-reproducing film 2 and the super resolution record film 5, and exposure photon 
energy, depending on the case, both super resolution films may be arranged in one side of the 
record film 4. For example, since the super resolution record film 5 is penetrated at the time of 
reproduction and regenerated light needs to be irradiated by the record film 4 when stationing 
both sides of the super-resolution-reproducing film 2 and the super resolution record film 5 to 
the light incidence side of the record film 4, it is desirable to set up beforehand transmissivity 
before an optical exposure of the super resolution record film 5 highly. When arranging the 
super-resolution-reproducing film 2 and the super resolution record film 5 to the reflection film 6 
side of the record film 4, it is desirable to adjust lamination so that reflectance may become high 
by the optical exposure more than a threshold. 

[0038]As a material which forms the super-resolution-reproducing film 2, photon mode system 
materials, such as heat mode system material; photochromic, such as a phase change material of 
high-speed crystallization type and heat fading nature coloring matter, a photograph breeching, a 
semiconductor, or a semiconductor particulate dispersed system, etc. can be used. 
[0039]Since the super-resolution-reproducing film needs to operate by reproduction power and 
super resolution record film needs to operate by record power, a threshold in which super 
resolution record film operates must be larger than a threshold in which the super-resolution- 
reproducing film operates. In order to make a threshold into a different value, material which is 
different in a super-resolution-reproducing film and super resolution record film may be used, 
and photon mode system material using absorption saturation phenomena may be used. 
[0040]Here, absorption saturation phenomena are explained. If a semiconductor is irradiated with 
light of energy more than forbidden-band width, light will be absorbed and an electron will be 
excited by conducting zone from a fillde band. Probability of electronic excitation is so high that 
vacancy density of states of a conducting zone is high. If photon energy with which it irradiates 
increases, an electron number excited from a fillde band will increase, and vacancy density of 
states in a conducting zone will fall. Therefore, when there is little photon energy, light is 
absorbed, but if photon energy increases, absorption will decrease gradually and transmissivity 
will increase. Light intensity distribution in optical recording reproduction is high, and the spot 
central part of a periphery is low. For this reason, transmissivity becomes [ in the spot central 
part ] it is high and low at a periphery, and super resolution operation of it is attained. 
[0041] Adjustment of photon energy which reveals absorption saturation is possible if it performs 
adjusting particle size, variance, etc. in a semiconductor particulate dispersed system which 
chooses a semiconductor material used according to wavelength, and controlling a life of 
deexcitation, and excitation probability etc. 

[0042]Since density of states of a vacancy in a conducting zone is decreased towards a large 
and energy-rich side in conducting-zone lower end vicinity, When a semiconductor with 
forbidden-band width a little narrower than it near operating wavelength is chosen, excitation 
probability becomes the highest, and it becomes possible to carry out absorption saturation with 
the lowest photon energy for this reason. Conversely, since an electron will be excited by 
energy-rich state and an excitation electron will move to a state of a conducting-zone lower end 
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if a semiconductor which has quite narrow forbidden-band width compared with operating 
wavelength is chosen, photon energy required to carry out absorption saturation becomes high. 
[0043]Since transition probability differs also with a semiconductor of the same forbidden-band 
width depending on material, if a difference of this transition probability is used, photon energy 
from which absorption saturation takes place can be adjusted. Fine adjustment of forbidden-band 
width and control of width of a density-of-states function of a conducting zone are possible by 
adjusting particle size, variance, etc. Forbidden-band width spreads, so that isolated atomization 
is carried out, and a density-of-states function becomes steep narrowly simultaneously. Photon 
energy from which absorption saturation takes place also by a deexcitation life can be adjusted. 
When a deexcitation life like [ a case of a continuation film or when a deexcitation life like / 
when particle diameter is large / is short / it is high in photon energy from which absorption 
saturation takes place, and / when particle diameter is conversely small ] is long, photon energy 
from which absorption saturation takes place can be adjusted low. 

[0044]Hereafter, the characteristic of a metal particle dispersion film is explained concretely. 
[0045] First, a 7.5-nm Au particle shows drawing 3 an absorption spectrum of an Au particle 
dispersion film distributed in Si02. In drawing 3 . a horizontal axis expresses wavelength (nm) and 
a vertical axis expresses an absorptivity. As shown in drawing 3 . an absorption peak by surface 
plasmon has been checked to 532 nm. When Ag and Cu are used as metal particles, an 
absorption peak is set to 400 nm and 550 nm, respectively. 

[0046]Next, a result of having measured absorptivity change when an Au particle dispersion film 
was excited by laser of wavelength of 532 nm and pulse width 200fs by the pump probe method 
is shown in drawing 4 . In drawing 4 , a horizontal axis expresses time (ps) and a vertical axis 
expresses an absorptivity. Drawing 4 shows that both standups and fallings of absorptivity 
change have happened to ps order. 

[0047] Since a transmittance change which also mentioned absorptivity change above is also 
change of an optical constant, it can be said that an optical recording medium of this invention 
changes in time when an optical constant of the super resolution record film 5 is very short. 
Therefore, a thing which is light spot and which is mostly formed in the center can do an optical 
opening, and super resolution record of a high resolution is attained. Since the super-resolution- 
reproducing film 2 is formed, super resolution reproducing also becomes possible and comes to 
be able to perform very high-density record reproduction. 

[0048]Optical recording playback equipment of this invention is characterized by comprising: 
A recording device which forms the 1st optical opening smaller than light spot size in super 
resolution record film by irradiating with light of intensity of a recording level an optical recording 
medium mentioned above, and forms a recording mark of a size corresponding to this 1st optical 
opening into record film. 

A reproduction means which reads information which formed the 2nd optical opening smaller 
than light spot size in a super-resolution-reproducing film, and was recorded on record film 
through this 2nd optical opening by irradiating with light of intensity of a regeneration level, and 
is reproduced. 

It is desirable when using the same single light source here as a Mitsuteru gunner stage which 
irradiates with light of intensity of a recording level and a regeneration level considers 
simplification of a device. 

[0049]As for a recording device, it is preferred to also have a control means which controls the 
Mitsuteru gunner stage besides the above-mentioned Mitsuteru gunner stage. As for a 
reproduction means, it is preferred to also have a control means which is provided also with a 
detection means to detect light reflected from an optical recording medium or light to penetrate, 
and to read information when it irradiates with light of a regeneration level besides the Mitsuteru 
gunner stage, and controls the Mitsuteru gunner stage and a detection means. Although a 
recording device, the Mitsuteru gunner stage of a reproduction means, and a control means may 
be established independently and it may communalize, it is desirable in order for communalizing 
to be simplification of a device. 
[0050] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described, referring 
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to drawings. 

[0051](A 1st embodiment) Drawing 5 is an outline sectional view of the phase-change optical 
disk as an optical recording medium concerning a 1st embodiment of this invention. In the figure, 
1 is a substrate and the super resolution record film 5, the first interference film 31, the record 
film 4, the second interference film 32, and the reflection film 6 are laminated one by one on the 
substrate 1. 

[0052]The manufacturing process of the optical recording medium which has such a laminated 
structure is explained hereafter. 

[0053] First, the polycarbonate board 1 with which the tracking guide groove (groove) was 
provided was created using the usual optical disk substrate process of a mastering process -> 
La Stampa process -> injection process. On this substrate 1, a laminated structure is formed by 
sputtering. 

[0054]According to this embodiment, NA of 532 nm and a focus lens is set to 0.6 for the 
wavelength lambda of recording light. Therefore, the laser spot size on a disc face is about 0.5 
nm in the total half value width W. 

[0055]The Au particle dispersion film of 100 nm of average thickness is used for the super 
resolution record film 5. The presentation of an Au particle dispersion film is carried out as 
mentioned above. After forming the super resolution record film 5 the simultaneous weld slag of 
metal particles and a matrix material, or by using a target as a metal particle dispersing material, 
and carrying out weld slag beforehand, This is followed, ZnS-Si0 2 . The first used interference 

film 31 of 1 10 nm of average thickness, the record film 4 of 202 nm of average thickness using 
GeSbTe which is a phase change recording material, the second interference film 32 of 40 nm of 
average thickness using ZnS-Si0 2 , and the reflection film 6 of 50 nm of average thickness using 

an aluminum alloy. Membranes were continuously formed by the usual magnetron sputtering 
method. 

[0056]Thus, the created medium was set in the disk evaluation system, and it drove by linear 
velocity 6 m/s, and condensed and irradiated with semiconductor laser recording light with a 
wavelength of 532 nm with the object lens of NA0.6 from the substrate 1 side, and formation of 
the minute recording mark sequence was tried. Mark rows with a single frequency of 0.5 
micrometer are created as mark length, changing record power, and the result of having been 
reproduced with the same wavelength of 532 nm as recording light and the light of NA0.6, and 
having investigated CNR is shown in drawing 6 . In the figure, a horizontal axis shows record 
power and the vertical axis shows CNR. The curve shown by [B] expresses CNR of the medium 
of this embodiment, and the curve shown by [A] does not form the super resolution record film 
5, and also expresses CNR of the same comparative example as drawing 5 . 

[0057]If the threshold power of record is observed, how which has shifted CNR of the medium of 
this embodiment to the high power side compared with a comparative example and depending on 
which CNR from a threshold rises is steep. This reflects that the transmissivity of the super 
resolution record film 5 is dependent on exposure photon energy, i.e., irradiation energy density. 
Therefore, by power whose transmissivity of the super resolution record film 5 is low, recording 
light does not reach the record film 4, but, for this reason, record is impossible by such power. If 
the transmissivity of the super resolution record film 5 becomes high, recording light will come to 
reach the record film 4, and, for this reason, CNR will rise steeply. 

[0058]Another feature of the medium of this embodiment is that a saturation CNR value is low 
compared with a comparative example. This is reflecting that a minute recording mark is formed 
only near the central part of an optical beam, and recording mark size becomes small as a result 
to the recording mark about FWHM of laser spot being formed at this embodiment in the 
comparative example. 

[0059]Then, record power was the same as that of ****, recorded by having changed the 
recording mark interval ML, and reproduced this with short wavelength laser with a wavelength of 
410 nm. A result is shown in drawing 7 . In the figure, a horizontal axis shows the recording mark 
interval ML [mum], and the vertical axis shows CNR. [A] and [B] are the same as that of drawing 
6. 



JP-A-2001-101707 



10/15 ^—v 



[0060] FWHM of the laser spot at the time of using short wavelength laser is about 0.3 
micrometer, and CNR high enough is obtained in this embodiment like [ the mark which carried 
out super resolution record with long wavelength ] the comparative example. When the mark 
interval ML is packed, when ML is set to less than about 0.3 micrometer of reproduction laser 
spot size from the influence of the thermal interference at the time of record, and the 
intersymbol interference at the time of reproduction, by a comparative example, it turns out that 
CNR is falling rapidly. On the other hand, it originates in recording mark size being small in this 
embodiment, and since the thermal interference at the time of record is also small and 
intersymbol interference is also small, ML is maintaining at least about 0.15 micrometer of high 
CNR(s). 

[0061]Thus, when the super resolution record film 5 is formed, and a request also combines the 
super resolution record by long wavelength laser, and reproduction by short wavelength laser and 
performs 2 laser operation, it becomes possible to perform high-density record reproduction. 
[0062](A 2nd embodiment) Although a 1st embodiment explained the case where 2 laser 
operation was performed only using super resolution record film, considering practical use, one 
light source and the 1 laser operation specifically performed by one laser are more preferred in 
record reproduction than in 2 laser operation. A 2nd embodiment enables 1 laser operation 
combining super resolution record film and a super-resolution-reproducing film. 
[0063] A phase-change optical disk is used for the medium of a laminated structure as shown in 
drawing 1 , and a concrete target as a medium. A laminated structure on the same substrate 1 as 
drawing 1 explained, A CdS particle with a mean particle diameter of 4 nm the super-resolution- 
reproducing film 2 of 100 nm of average thickness distributed in Si0 2 , the first interference layer 

31 of 100 nm of average thickness using ZnS-SiO 2 , the record film 4 of 20 nm of average 
thickness using GeSbTe, and ZnS-Si0 2 . The second interference layer 32 of 1 00 nm of used 

average thickness, the super resolution record film 5 of 80 nm of average thickness with which 

Ag particulates with a mean particle diameter of 10 nm were distributed in SiO 2 , and the 
reflection film 6 of 50 nm of average thickness using an aluminum alloy are laminated one by one. 
The super-resolution-reproducing film 2 and the super resolution record film 5 have adjusted the 
particle diameter and volume rate of particles so that it may operate on the wavelength of 410 
nm. 

[0064]Disk characterization considered it as the wavelength of 410 nm, NA0.6, and linear velocity 
6 m/S, and was performed by record power 15mW and 2 mW of reproduction power. This record 
reproduction power is decided from the result of having conducted preliminary experiment. As a 
result of conducting a record reproduction experiment and investigating the reproduction CNR, 
changing a mark interval, the same characteristic was shown as [B] of drawing 7 showed. 
[0065]Since the super-resolution-reproducing film 2 forms an optical opening large enough at 
the time of the optical exposure of a recording level, it is thought that only the super resolution 
record film 5 acts at the time of record. The super resolution record film 5 is arranged to the 
opposite hand with the light incidence side of the record film 4 in this embodiment here. This is 
because the super resolution record film 5 is in the state where transmissivity is low, at the time 
of reproduction, so it will become the loss of regenerated light if it arranges to the light incidence 
side of the record film 4. However, the super resolution record film 5 and the super-resolution- 
reproducing film 2 may be arranged to the record film 4 at the light incidence side by setting up 
beforehand the transmissivity before the optical exposure of the super resolution record film 5 
highly. When the super resolution record film 5 is arranged at the light incidence side of the 
record film 4, it is not necessary to form the reflection film 6. In forming the super resolution 
record film 5 in an opposite hand the light incidence side of the record film 4 and performing 
super resolution record like this embodiment, Since the thickness of the record film 4 should be 
set as the thin thickness which is a grade which light fully penetrates and heating sufficient in 
the case of a heat mode film like phase change record film does not take place, Record does not 
take place temporarily depending on incidence of light, but light forms a minute opening in the 
super resolution record film 5 temporarily which penetrated the record film 4, It is preferred to 
take the gestalt of making light penetrating to the reflection film 6 on it, and the transmitted light 



JP-A-2001-101707 



11/15 s<— v 



being reflected with the reflection film 6, returning to the record film 4, and the record film 4 fully 
being heated in the operation, and forming a minute recording mark. 

[0066]Thus, it becomes possible to perform high-density record reproduction by one laser by 
forming the super-resolution-reproducing film 2 other than the super resolution record film 5. 
That is, it becomes possible to attain simplification of optical recording playback equipment by 
[ which make the same the light source of the optical exposure of the intensity of a recording 
level, and an optical exposure of the intensity of a regeneration level ] simplifying the Mitsuteru 
gunner stage, if it puts in another way. The control means which makes it possible to control the 
detection means, the Mitsuteru gunner stage, and the detection means of detecting the catoptric 
light or the transmitted light from a disk, and to perform record reproduction in the case of 
playback other than the Mitsuteru gunner stage is also provided in optical recording playback 
equipment. 

[0067]As mentioned above, although the embodiment of the invention was described, this 
invention is not limited to an above-mentioned embodiment. 

[0068]For example, it is arbitrarily selectable from what is generally used, and the substrate can 
also specifically use resin, such as acrylic resins, such as glass and PMMA 
(polymethylmethacrylate), and polycarbonate, and others. 

[0069]For example, may use transparent dielectric materials, such as the same Si0 2 as ZnS- 
Si02, Si 3 N 4 , Ta 2 0 5 , and Ti0 2 , as an interference film, and as record film, Phase change recording 
materials, such as optical magnetic adjusters, such as TbFeCo, GdFeCo, Pt/Co, MnBi, a garnet, 
and a ferrite, and AglnSbTe, the photon mode recording material represented by photochromic 
ones, etc. may be used. The metallic material of high reflectance represented by Au, Cu, Ag, etc. 
may be used as a reflection film. 

[0070]As the possible semiconductor continuation film or semiconductor particulate dispersion 
film of using for a super-resolution-reproducing film, the following materials can be used, for 
example. A semiconductor material can be chosen according to the wavelength of laser **to be 
used, The halogenide of Cu and Ag, a Cu oxide, AgSe, AgTe, SrTe, SrSe, CaSi, ZnS, ZnO, ZnSe, 
ZnTe. CdS, CdSe, CdTe, AITe, InS, InO, InSe, InTe, AlSb, AIN, AlAs, GaN, GaP, GaAs, GaSb. GeS, 
GeSe, SnS, SnSe, SnTe, PbO, SiC, AsTe, AsSe, SbS, SbSe, SbTe, BiS, TiO, It is possible to use 
MnSe, MnTe, FeS, MoS, CuAIS, CuInS, CuInSe, CuInTe, AglnS, AglnSe, AglnTe, ZnSiAs. AnGeP, 
CuSbS, CuAsS, AgSbS, AgAsS, etc. As a matrix material in the case of distributing a 
semiconductor particulate, nature of plasma polymer;C of the transparent dielectric material;C-H 
[, such as Si0 2 , Si 3 N 4 , Ta 2 0 5 , Ti0 2 , and ZnS-Si0 2 , ] and C-F system, etc. can be used. 

[0071] Although the optical disc was mentioned as the example and explained as a medium, the 
application to a tape etc. is also possible. 

[0072]In addition, modification various in the range which does not exceed the gist of this 

invention is possible. 

[0073] 

[Effect of the Invention]since a recording mark minuter than the light spot size specified by NA 
of an object lens can be formed according to this invention as explained above, it becomes 
possible to boil storage density markedly and to raise it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view showing an example of the optical recording medium 
concerning this invention. 

[Drawing 2] The figure showing the characteristic of the super-resolution-reproducing film used 
for the optical recording medium concerning this invention, and super resolution record film. 
[Drawing 3] The figure showing the absorption spectrum of the super resolution record film used 
for the optical recording medium concerning this invention. 

[Drawing 4] The figure showing absorptivity change of the super resolution record film used for 
the optical recording medium concerning this invention. 

[Drawing 5] The outline sectional view of the optical recording medium concerning a 1st 
embodiment of this invention. 

[Drawing 6] The figure showing the CNR characteristic of the optical recording medium 
concerning a 1st embodiment of this invention. 

[Drawing 7] The figure showing the CNR characteristic of the optical recording medium 
concerning a 2nd embodiment of this invention. 

[Drawing 8] The figure showing the transmittance change of a metal particle dispersion film and a 
semiconductor particulate dispersion film. 

[Drawing 9] The figure showing signs that an optical opening is formed in a metal particle 
dispersion film and a semiconductor particulate dispersion film. 
[Description of Notations] 

1 — Substrate 

2 — Super-resolution-reproducing film 

31 — The first interference film 

32 — The second interference film 

4 — Record film 

5 — Super resolution record film 

6 — Reflection film 
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ot/h3ft«/j>*wiq (m2©^MP) amass*. 
«9DrBmR4(cjnHsn. enters 

[0034] iS8?«Sf2f*K 5 «IB^B#©7 * > > 

x*;U=F- E w*^©M*f7 * h >x*^4 r -««r « 

r. EwfiLh©38K-feffi«^>7-*ffli>*cir. 

nn (^i©**MP) «3ns. isii^e.i 

W§ti/c^«. C©|gl©^paD%MMUT5WM6 

KSTiu > jiia*«js*ng 6 tc j: .0 r s n r § m 
m4icm?>. ctuc^K). m«tffiE<b«©t-h*- 

KIB»*ifllfflLrt»*»^K:tt. GAM 4 ©ttl^J&H-^- 
Kff ^bhtiS/MBiV" i» ASM? ti* . -T^ctoo. 
HKMeflUSfT«EfetiS. CCr. Ew>Err*S*» 
6> Ew«±©JSM*7* h>x*^--*J8B«-n«. 

fBisM4 «t <o i>mm 1 fflij^ffigk L~c\,*2>mM&mzm 

c©HP*aur**»iB»*i4K*-rj!s«sn. * 
©SKciBifPMeafii 5 «cj8W3 nsciijs^ 

[003 5] «±OCi*I*Si, *»9!©%fBf§$f 
So Gimtca. fe»u^;KD^g©7feM*ffcj:«3. jg 



ieis v- f zzmmicitm vx tmz'n *> . s /cW£b# 

[ o 0 3 6 ] m 1 ©<fc 5^ ®)smw^Ji2 4®j5?®fB 
»M 5 4 SrIB»JS4 £&tf £ 5 KjaofliJKlKtt. *>ojSft? 

miBisK 5 mmm 4 ©^Aififfl 4 ttJ5*WJ&ct3:w.s, c 

4 # . IBISBtCC3fe*^W{C^^ & 4 l» 9 6« 

4 »£#©»#: 4 ft 5 *> 6 £ „ 

[0037] Lfr>L>> @.m&m*km2 : mmmmmms 
(omMmtmrn? * h>x*;u*--4 ©«#(£«;&* ft 
mrn&$>ztc#>> m^tk^xte. tzmmAvxmitm 

m®nmMim£M 2 . mmmmm 5 <om5^mm.tr 

5 omzMmvmM^&^&n < Ksnfc < ci#i 

SaMt4©^fit6fiitqBJ$ttfc¥f£ll 
2, jaft?«iB»Jg5*lBS-r-5»^K:W. 0*l»ittU: 

©#jb»* «c ct f9 mMmim K.mmm&wm? 
[0038] mm$m£m2*mm?z>istmt!ux®.> 

mmmmzm^ a c 4 #r s a. 

[0 03 9] fi«?&ff£Mtt??£^'7- > iBJBfilSBfftlt 

«tB^^- v --ctti^-r 2>-mz&$>ztcit>, mmmmm 

J:0 &A"£ < fttfft«fte>ft«,»„ l/#i,>ffi£gft£fiI4 
[0 04 0] CCt, BMJUWPWRKBIOrttiH-r*. 

ft*mMLxftmm&t>Bm&icm*&mMzti2>„ m 

tt^*©4XT^>^\ y * h >x*;u**-#i^ < ft 64:* 
m k BURsw^ft < ft k> s®3§#stt jra-r s . ftiaftw* tc 
few d< ? h <p 'b$am < ^2gp»<g 
t>. c(Dtctb. mMmizxxv htp>b%tx--m<ffl$i8ix 
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[0 04 1 ] «JKttfD*»3«-a7* F>x*;p*--© 

[0042] &m®Kisttz^<DVi!imm*mm&T 

iasttiST , *# < . 3.*)\,*?-<Dl£t.>m'^&}VtXW&t?2> 

■^mmfr&miR utctz ic®mmmx& *> n < ft 0 . c 

i^pjfigi ft5 0 a»«c»fKftSR:ik^t:*>ft Dtt(r4W 

»«*SFO*3i#*a»?-rti«. x*ji/=p-©W(r>tt» 

tcm-7-*iSb«a$ nr®gS^-«e^T^©tittiK:^«) 
-rs©"*?. ®JR«SffiS#&©tCj^Sft7* h>x^;u^ 
-ttBt< ft -5. 

[0043] PI-©^SIJ^ig©iNlfl:-C4>1?H4K:«c??U 

r«»tt**jaft^©t?» c©jS^»i^©M%WfflT*a 

*5-c*^„ 3; /cm«lwil©stisisifc J; yffi^^©t^Sg 
20 isn«[©fii©M!!9«. SiM^^x. ^a^©ps^ 
tfft $ c i (cj: or pjfiEr&£„ atttiBK^Htr sa^ 
SlfH9M»0;«s 0 . Bi5KttMffil£H&«i* < ft 
4. *yt. K»®tMI»K:j:-,T*>i»iDUBefil*»ie'cS7* 

s*j^*i>«^©j: 5 ftifyasi^^Mi^^fctt. m 

/hS t>*B-a©J: 5 ftfftA@eN8r©5C>«^tctt. CRJRfiS 
[0044] «T» ^Jiattft^tMiCiaFtttcRILr* 

30 tmstmnirz. 

[0 04 5] tL-T. 7. 5nm0Au»»S iO2 

iCfjk?. 03(Cfcl^-C«. mt^SES (nm) . mh& 
«JR**at>lyrc>*. H3K^-r«fc5«:, 53 2nm 

&mffl&*±LXAB, CuSffll^KiJ, tRjRb' 
-i'l«h?n4 0 0nm, 5 5 0nmi&S„ 
[0046] ^C{C. jg*5 32nm, >>^UXipl2 0 0 f 

s © t — -ca umsLttwrnzmmotct #©!rjr^ 

tcmto S4K:fcl^r«. Wmtf&fffl (p s) . 
!RjR**»toLt:(,>*. 04^0. tRJK*g€{b©i:*3± 

fc-fcCfS^T^ 0 *^(C ps*- #-xmc -oX^ 

[0 047] «iR*£fbfcmaofc»«*£ftfc#53£ 
»©SE^bt?*S©t?. ^l9©XSE»IKft». iSJBfti2 
»R 5 ©**3e»*««>T JSl^lffl"CSE{br 4 4 1^ C 
4#T?££ 1> LtcW-oX, yt&wn&xxtfv h©SH 
**fc^RS-r * C 4 #T?* . K^«MB©ifi)»flSBflW(^J 
50 t64ft^ 0 Sfc, iB»«?f*yB2S:8ftWTl>*©"CfflW 
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oJtli fc 0 . @&TB;2g&©IB§iB£#-C# •£ 

[0 048] &tc*mw<D%mm&msix> ±mutc 
*iBia^<*{c, ibis is^>i><imm<Dit%mm-? z> c i. k 

-r*:*jiB»#aiOTtt. #-©iai c£ 

^■©tMWb***.3i#*l/t». 
[0049] E»#KfcUJ!!©#JraW*S©ttL itHSftf 

Saft-r*ci36^flK>ttBWb©fc«>K:i*»*u 
[0 05 0 ] 

Sdt©JB»*«i«"i-S. 

[0051] (fi ©iQkx^i) as it&zm<om 1 © 

1 ±icmmmmm5 . m-?&m3 1. bar 4. # 
[ 0 0 5 2 ] £©<* 5 tt«uMi»*tt?s%ieflu«f^ 
[0 05 3 ] sf, *y > yig^* * >ati- 

W htxtc* U - HHR 1 *fPfiSL fc„ C ©&& 

[0 054] *JtM0gttrt*. E80fc©ig£ A * 5 3 2 40 
nm, 1.6U>XONA^0. 6it5„ i^tf^ 
f!B±©U— !TX#9 ht^X|4^flWWt«|0. 5 

[0 0 5 5 ] j&Jg&iBJiBt 5 {CBTOflUI 1 0 0 n m© 
A u JM4^IW«*ffll,»*. A u 9fctft^lfclt©IEJtEe 

DfiRJIiUA:ft. cntC^^-C. ZnS-SiO z 
fc^MJl 1 1 0 n m©m-=FiW«3 1 . ffiXfUEIttt 50 
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f4f*SGeS bT e*flH>/c¥*£Jgi/?2 0 2 n m©IB 
mm4, ZnS-Si0 2 ^ffll>/cWiI4 0nm© 
0~^)g3 2. Al^ffi^fcf«f5 0nmO 
J5*fflS6 ^a&ffjccjl^©-^* h p >*,s ? Affile J: 

[0 05 6] C©<t^KltMWci#4f^Xd?ff 
ffi^BiC-fe ? h Uftg 6 m/s-Cfgltt br. 1 
6&fi5 3 2rim©¥*#U-1ffBfi;fc£NA0. 6© 

£f>e#/c„ v-i/fiiLTO. 5 (im©f- Ji&$t©v 

- * ?'j£!Bia^ 7 - e> m& u tmstt m c 

i&S5 3 2 nm, NA0. 6©*r*«4lTCNR4I 

~«tai£%&Bi etc**?. Hicfet^rtt. ffim&zm'-iv 

^^J6^«l©^©CNR^toUTfef). [A] 
TTnTfti^B^ 8JB*E«0t5 *RWfclr»ftttH5 i|SJ 

a«c Jttfsw© c n r *m.t> b t t »■ $ . 
[0057] la^tti^^-tcas-r^i^ jt« 
Wfcjt^-c %mffi&m<Dm#<D c n r bus <? 

**?fitt«ca:-a'Cl»*. Cft«:fBft?®fBfSM5©jg®^ 

gK&#T£C££JKl!rr£&©r&&„ J;^, jfi8? 
«IB»H5 ©j§jt^*>m> «fc 9 tt^-rttKH&feWE 
|§Jg4tcfiJjgtf-r, c©fc©. C©J:^^^7-f»fB 
IS*s-C*%t^ $/c. iSBS&fBlSJg5©SMW*Kft 

s i . eift^sBttii 4 Kiijjg-r s .i: ^ cc tt o . c ©/c 

[0 05 8 ] *^6S^©«<*©4> 5 1 
SIC N Rfflj&Jib^ t J:b-<T{£(,> Cit*?,. C W*. 
&Mm-Clt\s—yz# v h©F WHMSffi©IBliv- ^ 

t&m&K. ©*SS/J^B^-7 - ^ § ti . C ©ife*. 

[005 9] «H,»-C. IB^^-^-^iiaiilgiaT-. IB 
»v-^p^pSML^^-CiBMi*m\ Ctl^«S4 1 
0nm©^lU-ftS4l/fc. S«5:07{c*t. 

WfiCNR&jjkLXDZ. [A] [B]»i6t 

[0 06 0] s^ftu— y^ffl^fcia^©u— y^^^ 

h©FWHM«0. ^liB^fltt? 

». «jft*"c»»«SB« l. fc v - ^ -c feibi?^ <t mm. 

L £fi!#>T Jtt5^lriilBliB#©^iT^*j J;i>*S 

4I«©W#IHIT»©K»*»6. ML*iS4l/- 
HfWX©0. 3AtmgS*?®t^€»i. IStKCNR 

©j^Tgfcfc^;* <^o^ra z F^fe^3t^©-C. ML* 
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0. 1 5 umm&TblK^CNR&m&fLX 

[0061] c©jc5k:. MMmmmszm-ftcofr 

Tfc. MfiU- !fKJ:4iH»tftlE»£JgifcSU-- IfK 

[0 062] (1H2 ®XN9Btt) ffl 1 ©5li6^Stt?ttiB 
JS*iB»li©**flH»T2 U— tfttfPSrtffc 
Ml/rSJiBOfc*. Hffl4ti5i2 U— ifSWE<fc»)tt 
ffi»J?£* 1 AtttttCK 1 -3CDU— !ft?tfft 

a i u— tJWP©^*?* m2(Dmm^mu. m 10 

•fE*aJtt£-rS*>©r*S. 
[0 06 3] &{*£ O-Ctt. 0 1 tc^-T J: 5 ftatntts 

jg« , ®i -caftw o tc<o t mttift ««? i ±tc . to&s 

4 n m©C dS»W* 5 S i O z Jtfc^li 
IlOOn m©ISJ$?#!f?£Ji2 . ZnS-SiO ! ^ 
^fdVmmm 100n m©lfl-Ti£Ji 3 1. G e S b T 

0nm©t2£SM4. ZnS-S 
i O 2 Zm^tcW-i^mm l 0 0 n m©lji:iT*$JI 3 2. 20 
¥-i$3$mi 0nm©Ag$ttSH^S i O 2 tpfc#ffc;*ft 

tcw-mmms o n m ©ei»«i3^iji5 , a i £&*m^ 

tcW-i^mm 5 0 n m ©JK*Ug 6 3W<KSiB 3 nt C » * . 
&JB*B£lt 2 J: tfjffijg&i2§ftlg 5 4 1 0 n m 

[0 0 6 4] fwX*^fflM»;£jfeg4 1 Onm, NA 
0. 6. 8a6m/Sil/, lafc^tf-l 5mW, B*fe 
^•«7 - 2 m WTtf £ -o fc„ C©fBiiff "7 
i£^T&^/d&*fc6&&fcfe©r&£,, -?-;?MPS5r 30 
^x&#6i2S§W£lli££tT &t>W£C N R^iS^/cife 

*. 17© [b] v^btcotmmftft&zmotc,, 
[0 065] mm&ft£m2ix. %m^)i(oytmmm 

{MBflUR 5 «. ^^f^Klfc^TttlBI^ 4 0*A» 

ffi»«5 »38jl*©iS(r»««K:*SA:©. 12^4©^ 
AS«JKiBgTrS£ff£#©»&£&£a>6r&S. L 

B2fttC. IE«M4(C*fLr5lc:A*fifflJ(Cffig3nri^r 
S/c. iBJBftee»K5tflBftMM©3&M* 

*nj©^.@©<fc^{c. te^is 4 ©jfeA*fffiijtJS*f 
«. B3»R4©ii»»-f-»K**taiir«ea[©»i»ii 

Jl(C^T-<# x$> 0 . tB^blB«M© cfc 5 tt t - h * 
- FM©i©^c«+^f«c»n^ece,£i>/ces?) 1 — B#7t 
©AWKJ;or«f2li*^CP.T > 12^4 £jSi® bfc 50 
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-mftfimmmmm 5 tcdS/jN§aD^:fl5^ u . -&©±© 
§nTi2i5M4ccMo. *<Di'?m-eimm4&+fticm 

m$ tlX ^/JniB^v- * £ £ JfcgS£&£ C 

[0066] C © J: 5 (C. flJKfte«JR 5 ©ffe&CjS8?|gi 

S„ ft. *K«W*ilH«:tt*J««*S©fl!itt:. S£© 

iKf^ **>e>©JK*bE*> u < «sji^*^aT-5>^ 

[0 06 7 ] JW±, *»9J©^e»©»»*SiiHLfc36J. 

[0 06 8] -fi3iflK:ffli>e.i-is&©a> 

6eS{CiSlRDj«g-C^> »3 . ^^{Cti, *7^. PMM 

a y y ^ ^ y u- h )I?©t y ^lifli. jJ< y 

[0 0 6 9] gtcfflZ.it. =Fmmt OX. ZnS — Si 
02tmmt!:S i Q 2 . Si s N,, Ta 2 O b . T i 

o 2 m<Dm.mmmwttn'km^xi>M^v, usmmtL 

X. TbFeCo, GdFeCo. Pt/Co, MnB 
i . v h . ■ y * =7 4 hm<Dm&imni$J:VA g 

I n S b T e ^©tffiCY klB^tm^. 7t^05^ 
icRmztiZ? * H>^e- Ff2iiM^*ffl^-ct>a 
t^. S6fC, SStJUiL-T, Au, Cu, Ag^tCf^a 

$ ft *?ssi**©A«tm*fflt>r «>-m>. 

[0 07 0] 5 ®)S^S^{Cfflt,^ C i©nj#fe 

tt*^ii^*fcK^«8^^tsaRAbrtt, ffl 
*4»ffiffl-r-5 u— «f-- ©»fitcM>-»Tfl»?-r*c i 

*S-C#. Cu. AgO^P-yXb^ Cu^-fbfJ. Ag 
Se. AgTe. SrTe, SrSe, CaSi, Zn 
S. ZnO, ZnSe, ZnTe, CdS. CdSe, 
CdTe, AlTe. InS. InO. InSe. In 
Te, AlSb, A 1 N. AlAs, GaN, GaP, 
G a A s , GaSb, GeS, GeSe, SnS. Sn 
Se. SnTe, P b O. S i C. AsTe, AsS 
e. SbS. SbSe. SbTe, BiS. TiC\ M 
nSe, MnTe, FeS, MoS, CuAlS, Cu 
InS. CuInSe. CuInTe. AglnS. A 
glnSe. AglnTe, ZnSiAs. AnGe 
P. CuSbS, CuAsS. AgSbS. AgAsS 

m*mi,>z>t±&a]mx$>2,. ¥m#mi.*%ftWc?z> 

J#^©v p y -y ?x$tt uru, S i o 2 . Si 
sN 4 . Ta 2 O s , TiO z . ZnS-SiQ 2 ^<D 
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[oo7i]*fc. m&thxit7 : H xfzmicm-fx 
[0072] -e©fte. *»i«©Be*fflii.sct>«siar« 

[007 3] 

mm, 

[0 2] ^(C^^^^tCffl^ &ti*8Mk 

s£® t MMmnmmoft&zm-r 0. 

[04] *^BJtc^^iai^i*K:ffli,^ti-se«^* 
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: K«jB!©«iR*^t*ait>-ria. 
[05] tttmem i 0Jttro^ffS£RMKtt® 



[0 6 ] *&m<om i o^^nucffi&ftis&jfftt® 

CNR«Ftt*3Myrig. 

[07] *IMI1<D jg 2 Olgt^ttfcft&iKiBJa jgft® 
CNRf$14£SHrr0, 

[0 8] smmL+ftfomis xu^mttrntttttm 
[09] &mmsL*jHm*a <t *»*8tt4^tui 

[^#©^HJ] 

i -as 

2-iffift?&«£fi| 
31-J&-TWI. 
3 2 

4-MWI 



[01] 



[03] 




SMI 6 

&M&nmm 5 
m=.T»m 32 

mmmm±m 2 



1 




[02] 



Tr A 



532 



[04] 



aSI(nm) 





10 



20 



30 



BSRSKps) 



&m 2 001-101707 



[15] [@7] 



CNR * 
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4#H2 0 0 1 - 1 0 1 7 0 7 
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